Fabrication and characterization of polyelectrolyte microparticles with protein.
The incorporation of proteins into microparticles fabricated by layer-by-layer adsorption of oppositely charged polyelectrolytes (dextran sulfate and protamine) on protein microaggregates was studied. Microaggregates with insulin were prepared by two different techniques: 1) formation of insoluble polyelectrolyte complex consisting of insulin and dextran sulfate (aggregate size of 7-20 micro m), or 2) salting out of insulin from solution by sodium chloride (aggregate size of 5-13 micro m). Microparticles varying in the number of cycles (from 1 to 8) of polyelectrolyte adsorption on protein aggregates were examined and compared. Morphology of the microparticles was studied by scanning electron and optical microscopy. It was shown that polyelectrolyte microparticles retained the shape and dimensions of the initial protein aggregates used as a template. Ultrasonication of microparticles obtained using salted out protein aggregates resulted in the formation of stable nanoparticles (100-200 nm). Regulation of protein release from the microparticles of both types by varying the number of polyelectrolyte adsorption cycles and pH of the medium was demonstrated. Insulin not bound to polyelectrolytes was released from the microparticles at pH values between 6 and 8, which corresponds to the pH of the human small intestine and ileum.